This is a case report of a 48-year-old man with multiple transient ischemic attacks and a known hypoplastic right vertebral artery (VA) who presented after a syncopal event while turning his head to the left. The objective of this study is to demonstrate the necessity of proper diagnosis and management of cerebrovascular pathology including imaging and surgical intervention in patients with known anatomical anomalies. This study was conducted at Massachusetts, United States of America. Our patient's history was significant for a hypoplastic right VA and a stenotic segment of the right VA at the C3-C4 junction. There was also degeneration of the C3-C4 facet on the left, with osteophyte formation compressing the VA, and a fusion of the C2-C3 segment. Imaging demonstrated obliteration of the left VA flow with head rotation to the left and subsequent reconstitution of flow in the neutral position. After consultation, the patient decided to proceed with surgical management with an anterior cervical discectomy and fusion at the level of C3-C4. Symptoms of vertebrobasilar insufficiency including syncopal episodes resolved after treatment. VA anomalies, although uncommon, are important to understand. Our patient presented with an anomalous right VA, as well as severe degenerative changes to the C2/C3 vertebrae that contributed to the development of Bow Hunter's syndrome. It is essential that proper monitoring and follow-up has to be carried out in patients with abnormal cerebral vasculature to minimize the occurrence of Bow Hunter's syndrome.
Introduction
This is a reported case of a patient turning his head to the left leading to Bow Hunter's Syndrome, which is also known as rotational occlusion of the vertebral artery (VA).
Bow Hunter's is a rare cause of temporary posterior cerebral circulation ischemic symptoms secondary to compromise of VA. Symptoms include paroxysmal vertigo or nonspecific dizziness which is possibly accompanied by nystagmus, tinnitus, syncope, blurred vision, nausea, or vomiting. [ ¹ ] Occlusion is due to compression of a dominant VA by bony elements of the cervical spine triggered by turning head to one side or head tilting.
[ ¹
]
Etiology is related to large osteophytes or atlantoaxial hypermobility. Pathology often is a result of hypoplasia or stenosis of the nondominant VA. The symptoms are relieved by returning the head to the neutral position. Few cases result in infarction with permanent neurologic deficits.
Case Report
A 48-year-old male was referred for evaluation to the outpatient clinic of our department for repetitive near syncopal episodes upon turning his head to the left. The patient had a known history of multiple transient ischemic attacks and a hypoplastic right VA. The patient noted that symptoms of "lightheadedness and dimmed vision" resolved when his head returned to a central position.
Imaging with computerized tomography angiography revealed a hypoplastic right VA, and a stenotic left VA segment at the C3-C4 junction. There was degeneration of the C3-C4 facet on the left, with osteophyte formation compressing the left VA. After full evaluation, the patient chose to undergo surgical treatment, and a traditional anterior cervical discectomy and fusion (ACDF) was performed at the level of C3-C4 resulting in immobilization of the unstable vertebral segment. At 4 months postoperative follow-up, the patient no longer experienced symptoms of vertebrobasilar insufficiency including syncopal episodes. Imaging demonstrates the ACDF [ Figure 6 ].
Discussion
This case demonstrates symptomatic vertebrobasilar insufficiency as a result of occlusion of the left VA with physiologic head rotation known as Bow Hunter's syndrome. The level of VA occlusion at C3-C4 combined with the anatomical variant of a hypoplastic right VA makes the present case a rare presentation of Bow Hunter's syndrome. The anatomical relationship of the VA to neighboring structures accommodates compression or occlusion of the vessels with the segment of VA between C1 and C2 being most susceptible to rotational occlusion. [2] As the head turns around a fixed atlantoaxial joint, the axis on the contralateral side is anteriorly shifted and can result in stenosis or occlusion of the VA. [3] In this scenario, vertebrobasilar insufficiency was very likely to occur given the presence of the patient's hypoplastic right VA.
Developmental and degenerative variations can predispose one to Bow Hunter's syndrome. Depth of the vascular groove, ossification or hypertrophy of the atlantooccipital membrane, spondylotic osteophytes, facet joint hypertrophy and thickened tendons of longus coli, and anterior scalenus muscles all contribute to VA stenosis. [4] The resultant vertebrobasilar insufficiency associated with Bow Hunter's syndrome manifests itself via symptoms of localized ischemia including vertigo, diplopia, dysarthria, dysphagia, drop attacks, and/or nausea. [5] Conservative options are available for the treatment of Bow Hunter's syndrome and involve behavioral modifications, restrictive braces, cervical traction, as well as the use of A 50-70% reduction in head rotation is associated with fusions at the atlantoaxial joint. Subaxial fusions result in minimal reductions in head rotation. Decompressive procedures are effective at stabilizing blood flow while minimizing the reduction in head rotation. [6] Factors such as the surgeon's preference, presence of anterior foraminal stenosis due to uncinate osteophytes, or the presence of posterior foraminal stenosis due to a hypertrophied joint facet should be considered when deciding upon a certain technique. VA anomalies should also be considered prior to surgery. In a prior study, we reported the number of interarterial anomalies to be 10%. We are reporting a case where the patient had a hypoplastic anomaly of the right VA and a dynamically compressible left VA, a presentation that has not previously been described in the literature.
Conclusion
The symptoms associated with vertebrobasilar insufficiency as manifested in Bow Hunter's syndrome range from asymptomatic to life-threatening. Patients who are successfully treated with medical therapy including anticoagulants may remain symptom-free for undetermined periods of time; however, the underlying pathology behind the symptoms can only be corrected with surgical treatment. Accurate anatomical knowledge is of the utmost importance for not only determining the extent of the occlusion but also in the planning of surgical management. In addition, the use of dynamic fluoroscopy for both the initial assessment and postoperative follow-up proves to be a valuable tool in the management of Bow Hunter's syndrome.
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